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DETAILED ACTION 

Claim Objections 

1 . The following objections are based on 37 CFR § 1 .75(a): 

In Claim 6, "the third contact elements" has no antecedent basis in base and 
intervening Claims 1 and 2. The rejection may be overcome by changing the 
dependency in Claim 6 from "claim T to -claim 3- 

In Claim 16, "the third contact elements" has no antecedent basis in base and 
intervening Claims 11 and 12. The rejection may be overcome by changing the 
dependency in Claim 16 from "claim 12" to -claim 13- 

In Claim 26, "the third contact elements" has no antecedent basis in base and 
intervening Claims 21 and 22. The rejection may be overcome by changing the 
dependency in Claim 26 from "claim 22" to -claim 23- 

Appropriate correction is required. 

Rejections Based On Prior Art 

2. The following references were relied upon for the rejections hereinbelow: 
Kornrumpf (US 5,345,205) Solberg (US 6,121 ,676) 
Emoto (US 6,717,250 B1) 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1, 3, 4, 7, 10, 11, 13, 14. 17, 10, 21, 23, 24, 27 and 30 are rejected under 
35 U.S.C. 102(b) as being anticipated by Kornrumpf. 

As to Claims 1 and 1 1 , Kornrumpf discloses: a flexible circuit 130 (Figs. 1 and 7; 
col. 10: 5-17) having first, second and third portions, the first (middle) portion (Fig. 1) 
being folded on an upper surfaced of the third (bottom) portion and having first contact 
elements 134V attached to a first device (module 102 comprising chips 120; Fig 3 
shows a step in the package fabrication and Fig. 7 shows a condensed drawing of the 
flex circuit 130 with modules 101, 102 and 103 and the first contact elements 134V that 
connect the flex circuit 130 with each of the modules, including module 102; Fig. 1 
shows the finished assembly; col.1 1: 50-col.12: 15), the second (upper) portion (Fig. 1 ) 
being folded on the first device 102 and having second contact elements 134V (Fig. 7) 
attached to a second device (module 103 comprising chips 120); and a stiffener 106 
(Fig. 1 ; col.1 0: 1 3-21 ) attached to the upper surface of the third (bottom) portion and 
located between the upper surface of the third (bottom) portion and the first (middle) 
portion (Fig. 1 ). 
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As to Claims 3, 13 and 23, Komrumpf further discloses, in Figs. 1 and 7, the third 
(bottom) portion of flex circuit 130 has a lower surface having third contact elements 
1 34V (which connect to the chips 1 20 of module 101). 

As to Claims 4, 14 and 24, Komrumpf further discloses, in Figs. 1 and 7, the 
lower surface is attached to a third device (module 101) via the third contact elements 
134V. 

As to Claims 7, 17 and 27, Komrumpf further discloses the first, second and third 
portions include first, second and third layer having signal traces 134 mapped to the 
first, second and third contact elements 134V, respectively (Fig. 7; col.1 1 : 62-col.12: 
15). 

As to Claims 10, 20 and 30, Komrumpf further discloses that stiffener 106 is 
strictly a support structure for maintaining the shape (curvature) of the flex circuit 130 
(col. 10: 18-31) and further renders the region of stiffener 106 with the standard 
alternating heavy and light slanted lines in Fig. 1 , thus representing stiffener 106 as a 
synthetic resin or plastic insulating material, in accordance with 37 CFR 1 .84(n) and the 
graphical symbol guidelines indicated in MPEP § 608.02, section IX. 

As to Claim 21, Komrumpf discloses: a first device (module 102 comprising chips 
120) and a second device (module 103 comprising chips 120); and a stacking element 
to stack the second device 103 on the first device 102 (Figs. 1 , 3 and 7), the stacking 
element comprising: a flexible circuit 130 (Figs. 1 and 7; col. 10: 5-17) having first, 
second and third portions, the first (middle) portion (Fig. 1 ) being folded on an upper 
surfaced of the third (bottom) portion and having first contact elements 134V attached to 
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a first device (module 102 comprising chips 120; Fig 3 shows a step in the package 
fabrication and Fig. 7 shows a condensed drawing of the flex circuit 130 with modules 
101 , 102 and 103 and the first contact elements 134V that connect the flex circuit 130 
with each of the modules, including module 102; Fig. 1 shows the finished assembly; 
col.11: 50-col.12: 15), the second (upper) portion (Fig. 1) being folded on the first device 
102 and having second contact elements 134V (Fig. 7) attached to a second device 
(module 103 comprising chips 120); and a stiffener 106 (Fig. 1; col. 10: 13-21) attached 
to the upper surface of the third (bottom) portion and located between the upper surface 
of the third (bottom) portion and the first (middle) portion (Fig. 1 ). 
5. Claims 1-3, 6, 1 1-13, 16, 21-23 and 26 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Emoto. 

As to Claims 1 and 11, Emoto discloses, in Fig. 3: a flexible circuit 3 (col.5: 13- 
15) having first, second and third portions, the first portion (the horizontal portion 
carrying device 5c) being folded on an upper surface of the third portion (the horizontal 
portion carrying interposer 7) and having first contact elements (included in wiring 15 
and connected to device electrodes 17; Figs. 1 and 3; col.5: 15-22) attached to the 
electrodes 17 of a first device 5c, the second portion (carrying device 5a) being folded 
on the first device 5c and having second contact elements included in wiring 15 and 
attached to electrodes 17 of a second device 5a (Figs. 1 and 3; col.5: 15-22); and a 
stiffener (interposer 7 inherently adds mechanical strength to-i.e., °stiffens"-the flex 
circuit 3) attached to the upper surface of the third portion and located between the 
upper surface of the third portion and the first portion (Fig. 1 ). 
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As to Claims 2, 12 and 22, Emoto further discloses an encapsulant 23 to 
encapsulate flex circuit 3 and first and second devices 5c and 5a (Fig. 3; col. 5: 64-col.6: 
1). 

As to Claims 3, 13 and 23, Emoto further discloses the third portion has a lower 
surface having third contact elements (i.e., the pads of wiring 15, best seen in Fig. 3, 
that carry solder balls 1 1 ; col.5: 18-19). 

As to Claims 6, 16 and 26, Emoto further discloses the third contact elements 
comprise a plurality of solder pads that carry solder balls 1 1 (Fig. 3; col.4: 55-58 and 
col.5: 18-19). 

As to Claim 21 , Emoto discloses a first device 5c and a second device 5a; and 
stacking element to stack the second device 5a on the first device 5c, the stacking 
element comprising: a flexible circuit 3 (col.5: 13-15) having first, second and third 
portions, the first portion (the horizontal portion carrying device 5c) being folded on an 
upper surface of the third portion (the horizontal portion carrying interposer 7) and 
having first contact elements (included in wiring 15 and connected to device electrodes 
17; Figs. 1 and 3; col.5: 15-22) attached to the electrodes 17 of a first device 5c, the 
second portion (carrying device 5a) being folded on the first device 5c and having 
second contact elements included in wiring 15 and attached to electrodes 17 of a 
second device 5a (Figs. 1 and 3; col.5: 15-22); and a stiffener (interposer 7 inherently 
adds mechanical strength to-i.e., "stiffens n -the flex circuit 3) attached to the upper 
surface of the third portion and located between the upper surface of the third portion 
and the first portion (Fig. 1). . 



Application/Control Number: 10/796,540 
Art Unit: 2841 



Page 7 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

8. Claims 4, 7, 10, 14, 17, 20, 24, 27 and 30 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Emoto in view of Solberg. 

A) As to Claims 4, 14 and 24: 

I. Emoto discloses that the lower surface of the third portion is attached to an 
external device via the third contact elements (solder pads) but does not specify the 
external device to which the stacked flex circuit package is connected. However, Emoto 
does teach that the stacked flex circuit package is applied to the electronic system of a 
small computer 50 (Fig. 4; col.6: 31-35). 
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II. Solberg discloses a flexible circuit 10 that is folded into a multichip package 
(coL8: 3-12), similarly to Emoto, having a bottommost portion of the flex circuit 
comprising solder balls 22 that connect the flex circuit package to a printed circuit board 
48 (col.8: 38-44). 

III. Since both Solberg and Emoto teach a stacked flexible circuit package for 
mounting to an external electronic element in an application, then the mounting of a 
printed circuit board for an electronic application, as taught by Solberg, would have 
been readily recognized in the pertinent art of Emoto for application to an expansion 
board or the motherboard of the computer application taught therein. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to mount the stacked flexible circuit package of Emoto to a 
printed circuit board via the third contact elements, as taught by Solberg, in order to 
electrically connect the stacked flexible circuit package to an expansion or system board 
of the computer to which the functionality of the stacked flexible package of Emoto is 
being applied. 

B) As to Claims 7, 17 and 27, modified Emoto further discloses the first, second 
and third portions include first, second and third layer having signal traces 15 mapped to 
the first, second and third contact elements, respectively (col.5: 18-22). 

C) As to Claims 1 0, 20 and 30: 

I. Emoto discloses that both the flexible circuit 3 and interposer/stiffener 7 are 
made of a tape material (col.3: 59-63) but does not identify the tape material(s). 
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Interposer 7 is electrically connected to the electrodes 17 of stacked chip 5d (col.3: 67- 
col.4: 2) and the solder balls 1 1 (col.4: 55-58) through the wiring 15. 

II. Solberg discloses that the flex circuit is a tape (col.8: 3-6) made of an 
insulating (polymeric) material (col. 2: 31-33). 

III. Since both Emoto and Solberg teach flex circuit tapes for use in forming 
stacked packages, and since the interposer/stiffener of Emoto is used as a circuit 
element that is electrically connected to the chip electrodes and external connection 
solder pads, and furthermore is itself made of a tape material, then the use of a 
polymeric insulating tape material, as taught by Solberg, would have been readily 
recognized for use in the interposer/stiffener tape of Emoto as an insulating material for 
both the electrical application of the interposer as well as the inherent stiffening support 
for the flex circuit. 

IV. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a polymeric tape material, as taught by Solberg, for 
the insulating material of the tape interposer/stiffener of Emoto, in order to provide the 
necessary electrical insulation between the wiring lines and pads of the 
interposer/stiffener that are connected to the discrete third contact elements (solder 
pads) of the third (bottommost) portion of the flex circuit and to the electrodes of the 
stacked chips along the flex circuit. 
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Allowable Subject Matter 

9. Claims 5, 8, 9, 15, 18, 19, 25, 28 and 29 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

10. As allowable subject matter has been indicated, applicant's reply must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 CFR 1 . 1 1 1 (b) and MPEP § 707.07(a). 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kim et al. (US 6,225,688 B1 ) [CIP of US 6, 121,676 to Solberg, relied upon for 
some of the rejections set forth above] discloses a metallic stiffener 860 on the 
bottommost portion of a folded flex circuit 810 that forms a stacked chip package (Fig., 
19; col. 12: 32-38). 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Vigushin whose telephone number is 571-272- 
1936. The examiner can normally be reached on 8:30AM-5:00PM Mo-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 




(John B. Vigbshin 
Primary Examiner 
Art Unit 2841 
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April 01,2006 



